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DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 



Claim Rejections - 35 USC § 102 

2, The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of apphcation for patent in the United States. 

3, Claims 1-10 are rejected under 35 U.S.C. 102(b) as being anticipated by Takashi, JP 
11-195778. 

In regard to claim 1, Takashi, JP 1 1-195778, discloses a method of storing 
optically generated charges by optical signal in a solid state imaging device comprising 
the steps of: 

(i)preparing the solid state imaging device comprising a unit pixel 
including: 

(a) a photo diode (see figure 2, element 111) formed in a well 
' region, and 

(b) a field effect transistor (see figure 2, element 1 12) for optical 
signal detection formed in the well region adjacently to the photo diode, 
comprising 
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(1) a channel region (see figure 2, above 15a) formed on the 
surface layer of the well region between a source region and a 
drain region, and 

(2) a carrier pocket (see figure 2, element 25) being 
provided in the well region under the channel region in the vicinity 
of the source region; 

(ii) generating optically generated charges in the photo diode by light 
irradiation (see paragraph 36); 

(iii) transferring the optically generated charges to the carrier pocket while 
accumulating movable charges of the same conductivity type as that of the source 
region over the entire channel region (see figure 3 and paragraphs 43-45); 

(iv) storing the optically generated charges in the carrier pocket while 
accumulating movable charges of the same conductivity type as that of the source 
region over the entire channel region (see figure 3 and paragraphs 43-45). 

In regard to claim 2, Takashi, JP 1 1-195778, discloses the method of storing 
optically generated charges by an optical signal in a solid state imaging device according 
to claim 1 , wherein the field effect transistor for optical signal detection is a depletion 
type (see paragraph 38). 

In regard to claim 3, Takashi, JP 1 1-195778, discloses the method of storing 
optically generated charges by an optical signal in a solid state imaging device according 
to claim 1, wherein movable charges of the same conductivity type as that of the source 
region are accumulated over an entire surface layer of the well region including the 



Application/Control Number: 09/774,667 Page 4 

Art Unit: 2615 

channel region at least in the steps of transferring and storing (see figure 2 and 
paragraphs 43-44). 

In regard to claim 4, Takashi, JP 1 1-195778, discloses the method of storing 
optically generated charges by an optical signal in a solid state imaging device according 
to claim 1 , wherein a current is flowed to the field effect transistor for optical signal 
detection to read out a change in a threshold voltage after a period when the optically 
generated charges are transferred to the carrier pocket to be stored therein (see paragraph 
64). 

In regard to claim 5, Takashi, JP 1 1-195778, discloses a method of storing 
optically generated charges by optical signal in a solid state imaging device comprising 
the steps of 

(i)preparing the solid state imaging device comprising a unit pixel including 

(a) a photo diode (see figure 2, element 111) provided with 

(1) a first well region (see figure 2, element 15: region in the photo 
diode)of a first conductivity type, and 

(2) an impurity region (see figure 2, element 17) of a second 
conductivity type formed on the first well region so that the photo diode 
has a buried structure, and 

(b) a field effect transistor (see figure 2, element 1 12) for optical signal 
detection placed adjacently to the photo diode, provided with 

(l)a second well region (see figure 2, element 15: region in 
transistor) of the first conductivity type connected to the first well region, 
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(2) a source region (see figure 2, element 16) of the second 
conductivity type formed on the second well region, 

(3) a drain region (see figure 2, element 17a) of the second 
conductivity type formed on the second well region and connected to the 
impurity region, 

(4) a channel region (see figure 2, element 15a: doped layer is in 
the channel region) formed on a surface layer of the second well region 
between the source region and the drain region, 

(5) a channel doped layer (see figure 2, element 15a)of the second 
conductivity type formed on the channel region, 

(6) a gate electrode (see figure 2, element 19) formed on the 
channel region by interpolating a gate insulating film, and 

(7) a carrier pocket (see figure 2, element 25) of the first 
conductivity type being provided in the second well region under the 
channel region in the vicinity of a source region; 

(ii) generating optically generated charges in the photo diode by light irradiation 
(see paragraph 36); 

(iii) transferring the optically generated charges to the carrier pocket while 
accumulating movable charges of the second conductivity type over the entire channel 
region upon holding a potential of the gate electrode such that the channel region comes 
into an accumulation state where the channel region is filled with the movable charges 
(see figure 3 and paragraphs 43-45); 
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(iv)storing the optically generated charges in the carrier pocket while 
accumulating movable charges of the second conductivity type over the entire channel 
region upon holding a potential of the gate electrode such that the channel region comes 
into an accumulation state where the channel region is filled with the movable charges 
(see figure 3 and paragraphs 43-45). 

In regard to claim 6, Takashi, JP 1 1-195778, discloses the method of storing 
optically generated charges by an optical signal in a sohd state imaging device according 
to claim 5, wherein the field effect transistor for optical signal detection is a depletion 
type (see paragraph 38). 

In regard to claim 7, Takashi, JP 1 1-195778, discloses the method of storing 
optically generated charges by an optical signal in a solid state imaging device according 
to claim 5, wherein movable charges of the second conductivity type are accumulated 
over an entire surface layer of the first and second well regions including the channel 
region at least in the steps of transferring and storing (see figure 2 and paragraphs 43-44). 

In regard to claim 8, Takashi, JP 1 1-195778, discloses the method of storing 
optically generated charges by an optical signal in a solid state imaging device according 
to claim 5, wherein a current is flowed to the field effect transistor for optical signal 
detection to read out change in a threshold voltage after a period when the optically 
generated charges are transferred to the carrier pocket to be stored therein (see paragraph 
64). 

In regard to claim 9, Takashi, JP 1 1-195778, discloses the method of storing 
optically generated charges by an optical signal in a soUd state imaging device according 
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to claim 5, further comprising a plurality of the pixels arranged in rows and columns (see 
figure 6, elements 101), wherein the optical signals are stored in the respective pixels by 
supplying different scanning signals to the mutually connected gate electrodes of the field 
effect transistors arrayed in the same row (see figure 6, elements 21a and 21b and 
paragraph 47), the mutually connected drain regions of the field effect transistors arrayed 
in the same row (see figure 6, elements 22a and 22b and paragraph 47), and the mutually 
connected source regions of the field effect transistors arrayed in the same column (see 
figure 6, elements 2a and 20b and paragraph 48). 

In regard to claim 10, Takashi, JP 1 1-195778, discloses the method of storing 
optically generated charges by an optical signal in a soUd state imaging device according 
to claim 9, wherein the storing of the optical signals into the respective pixels and the 
reading-out of the stored optical signals are controlled by a vertical scanning signal 
driving scanning circuit (see figure 6, element 102) for supplying a scanning signal to the 
gate electrodes in the raw (see paragraph 47), a drain voltage driving scanning circuit (see 
figure 6, element 103) for supplying a drain voltage to the drain regions in the raw (see 
paragraph 47), a signal output circuit (see figure 6, elements 28a&b, 29a&b, 105a&b) for 
storing voltages of the source regions in the column and further outputting an optical 
signal corresponding to the voltage of the each source region (see paragraph 48), and a 
horizontal scanning signal input scanning circuit (see figure 6, element 104) for 
supplying a scanning signal for controlling a timing of reading out the optical signal (see 
paragraph 48). 



Application/Control Number: 09/774,667 Page 8 

Art Unit: 2615 

Conclusion 

4. The prior ait made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following art discloses storing optical signals in a solid state device: 

US 5808,333, 

US 4,630,091. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gevell Selby whose telephone number is 703-305-8623. The 
examiner can normally be reached on 8:00 A.M. - 5:30 PM (every other Friday off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Christensen can be reached on 703-308-9644. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published apphcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (BBC) at 866-217-9197 (toll-free). 
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